Strains of 10 black-pigmented Bacteroides species were serologically characterized using absorbed and unabsorbed rabbit antisera. An agglutination test using intact The importance of black-pigmented Bacteroides spp. in the etiology and pathogenesis of human periodontal diseases and other oral and nonoral infections is being increasingly appreciated (15, 17, 22, 23, 26 ). Bergey's Manual of Systematic Bacteriology (6) recognizes nine black-pigmented Bacteroides species, distinguishable on the basis of phenotypic characteristics and DNA relatedness (1, 3, 5, 7, 8) . A 10th species of black-pigmented Bacteroides, Bacteroides endodontalis, has recently been proposed (24). B. endodontalis is an asaccharolytic species which may be associated with human root canal infections (24). Investigations have reported that strains of some black-pigmented Bacteroides species are serologically distinct and can be identified by fluorescent-antibody staining (9, 10, 12, 14, 21) . In addition, Ebersole et al. (2) have demonstrated that an enzyme-linked immunosorbent assay can rapidly identify most colonies of oral black-pigmented Bacteroides. However, the antigenic characteristics of newly established species previously included in Bacteroides melaninogenicus subsp. intermedius (7) and Bacteroides melaninogenicus subsp. melaninogenicus (5) have not been delineated. Also, the antigenic relationships between B. endodontalis and other black-pigmented Bacteroides species needs to be clarified.
The importance of black-pigmented Bacteroides spp. in the etiology and pathogenesis of human periodontal diseases and other oral and nonoral infections is being increasingly appreciated (15, 17, 22, 23, 26 ). Bergey's Manual of Systematic Bacteriology (6) recognizes nine black-pigmented Bacteroides species, distinguishable on the basis of phenotypic characteristics and DNA relatedness (1, 3, 5, 7, 8) . A 10th species of black-pigmented Bacteroides, Bacteroides endodontalis, has recently been proposed (24) . B. endodontalis is an asaccharolytic species which may be associated with human root canal infections (24) . Investigations have reported that strains of some black-pigmented Bacteroides species are serologically distinct and can be identified by fluorescent-antibody staining (9, 10, 12, 14, 21) . In addition, Ebersole et al. (2) have demonstrated that an enzyme-linked immunosorbent assay can rapidly identify most colonies of oral black-pigmented Bacteroides. However, the antigenic characteristics of newly established species previously included in Bacteroides melaninogenicus subsp. intermedius (7) and Bacteroides melaninogenicus subsp. melaninogenicus (5) have not been delineated. Also, the antigenic relationships between B. endodontalis and other black-pigmented Bacteroides species needs to be clarified.
The intention of this study was to characterize serologically the 10 currently described species of black-pigmented Bacteroides and to prepare specific polyclonal antisera against these species with the ultimate goal of developing diagnostic reagents.
MATERIALS AND METHODS
Bacterial strains. The 63 black-or brown-pigmented Bacteroides strains used in this study, together with their sources and sites of origin, are listed in Table 1 Preparation of antiserum to whole bacterial cells. Cells grown for 2 to 4 days in a diffusate broth medium (19) were harvested, killed with 0.5% Formalin, and washed three times in phosphate-buffered saline (PBS) at pH 7.2. A suspension of 10 mg (wet weight) of cells per ml of PBS was used as the immunogen. Immunization was performed according to procedures described previously (18) . Blood was drawn by heart puncture once a week after the final injection. The antisera were stored at -70°C until used.
Immunoabsorption 
(-
B. endodontalis ATCC 35406
B. asaccharolyticus ATCC 25260 - Immunodiffusion. Figure 1 Figure 2 shows the reactions of antiserum to B. gingivalis 381 with sonicated antigens from B. gingivalis strains and strains of nine other black-pigmented Bacteroides species. Figure 3 presents the immunodiffusion results for immunoabsorbed antisera and the sonicated antigens. Immunoabsorbed antisera against the two genetic groups of B.
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For Fig. 4 , antiserum against B. intermedius ATCC 25611 was in the upper trough, antiserum against B. intermedius ATCC 33563 was in the lower trough, and the sonicated antigens from nine B. intermedius strains were placed in the wells. The antigens from strains 163, 20-3, and JP-14, and also from 49 and 70-2 (data not shown), reacted strongly with antiserum to type strain ATCC 25611. The antigens also formed one clear precipitin line with antiserum to strain ATCC 25611 absorbed with whole cells of strain ATCC 33563 (data not presented). The antigens from B. intermedius strains M-30, E-15, KK, and E-23, and also from P-3 and 85-5 (data not shown), reacted clearly with antiserum to B. intermedius ATCC 33563. These antigens also formed a precipitin line when antiserum to strain ATCC 33563 was absorbed with whole cells of strain ATCC 25611. Indirect fluorescent-antibody staining. Antisera against three asaccharolytic species gave ++ intermedius which had been absorbed with intact ceils of the other saccharolytic species, the fluorescence staining was too faint to be used in serological identification. However, our immunodiffusion results showed that LPS preparations from the oral saccharolytic species or genotype-constituted species have specific antigens. Since LPS of these species may be exposed on the ceil surface, antibodies against LPS may provide a valuable reagent for fluorescence identification of these species.
In summary, the main findings of this study are that each asaccharolytic black-pigmented Bacteroides species seems to possess several species-specific antigens and few or no major common antigens. In contrast, the various saccharolytic black-pigmented Bacteroides species share one or more antigens. They, however, also appear to have speciesas well as serotype-specific antigens. Further work is needed to purify and characterize the species-specific antigens of these organisms to further our understanding of the pathogenesis of black-pigmented Bacteroides infections and to develop potential reagents for diagnostic microbiology.
